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(54) DISPLAY ELEMENT 

(11) 4-51219 (A) (43) 19.2.1992 (19) JP 

(21) Appl. No. 2-161729 (22) 20,6.1990 

(71) SEIKO EPSON CORP (72) HIDEKAZU KOBAYASHI 

(51) Int. CI 5 . G02F1/1333,G02F1/1335 



PURPOSE: To obtain the display element which has a good contrast, is free 
from a hysteresis characteristic and has high reliability by using a thermoplastic 
high polymer for a carrier and using a reflection mode. 

CONSTITUTION: Transparent electrodes ITO 2 and transparent electrodes ITO 
5 are formed on a substrate 1 and a substrate 6 and a mixture composed of 
a liquid crystal and the thermoplastic high polymer is inserted between these 
substrates. A reflecting plate 7 is disposed on the outer side of the element 
part formed in such a manner by inclining the plate 3° with the surface of 
the element part. Since light passes twice the element in such a manner, the 
curve of the square of the electrooptical characteristics measured by a transmis- 
sion mode is obtd. There are substantially no hyesteresis characteristics if 
the thermoplastic high polymer is used. Since the carrier is not formed by 
polymn., the liquid crystal is less damaged. The reliability is, therefore, im- 
proved. 
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1,6: glass substrate. 3: liquid crystal. 4: polymer. 9: light 
incident, 10: modulated light. 11: condenser lens. 12: screen 



(54) LIQUID CRYSTAL DISPLAY DEVICE 
(11) 4-51220 (A) (43) 19.2.1992 (19) JP 

(21) Appl. No, 2-161754 (22) 19.6.1990 
(71) SHARP CORP (72) HIROSHI TAKANASHI 
(51) Int. CI 5 . G02Fl/1333,G12B17/02 

PURPOSE: To prevent the generation of unequal display by forming conductive 
films respectively on the front surfaces on the side opposite from the liquid 
crystal of respective substrates and electrically connecting these conductive 
films to each other. 

CONSTITUTION: Transparent electrodes 23, 24 are deposited on the opposite 32 
inside surface of a pair of the transparent substrates 21, 22. Oriented films 
25, 26 are formed across the surfaces of the electrodes 23, 24. The substrates 
21, 22 are parted by spacers 27 consisting of an electrical insulating material 
and the liquid crystal 28 is sealed in the space thereof. The circumference is 
sealed by a sealing material 29. The transparent conductive films 30, 31 are 
respectively formed on the front surfaces of the substrates 21, 22 on the side 
opposite from the liquid crystal 28. The conductive films 30, 31 are electrically 
connected to each other by conductors 32 in a part on the outer peripheral 
edge of the substrates 21, 22. Polarizing plates 33, 34 are respectively formed 
on the conductive films 30, 31. An electrostatic shielding state is attained by 
the conductive films 30, 31 electrically connected to each other and, therefore, 
the local electrification and discharge are averted. 
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(54) LIQUID CRYSTAL DISPLAY ELEMENT 
(11) 4-51221 (A) (43) 19.2.1992 (19) JP 

(21) Appl. No. 2-159989 (22) 20.6.1990 
(71) RICOH CO LTD (72) TAKUMI SU2UKI(3) 
(51) Int. CI 5 . G02F1/1339 

PURPOSE: To prevent the blurring of images at the time of viewing an external 
scene and to maintain the spacing between upper and lower substrates uniformly 
over the entire surface by forming gap materials into a dark color and specify- 
ing the spraying density thereof to a specific value. 

CONSTITUTION: This element has the upper substrate 2 and lower substrate 

3 facing each other. These substrates 2, 3 are constituted of polymer films 
having about 0.1mm thickness. Transparent electrodes of required patterns 
are formed on the surfaces of the substrates 2, 3 and an orienting material 
is printed thereon and is further subjected to an orientation treatment. The 
gap materials 5 are sprayed on the one substrate 3 and the sealing material 

4 is printed on the other substrate 2. These substrates 2, 3 are stuck by the 
sealing material to the shape that the electrodes face each other. The gap 

N materials 5 are truly spherical beads made of a resin having about 10//m diame- 
ter and the surfaces thereof are colored black. The beads are dispersed in 
Freon so as to be uniformly distributed and are thereafter sprayed on the sub- 
strate 3. The spraying density thereof is specified to a 50 to 200 pieces/mm 2 
range. 
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